Conformational studies on the MUC1 tandem repeat glycopeptides: implication for the enzymatic O-glycosylation of the mucin protein core.
The tandem repeat of the MUC1 protein core is a major site of O-glycosylation that is catalyzed by several polypeptide GalNAc-transferases. To define structural features of the peptide substrates that contribute to acceptor substrate efficiency, solution structures of the 21-residue peptide AHGVTSAPDTRPAPGSTAPPA (AHG21) from the MUC1 protein core and four isoforms, glycosylated with alpha-N-acetylgalactosamine on corresponding Thr residues, AHG21 (T5), AHG21 (T10), AHG21 (T17), and AHG21 (T5,T17), were investigated by NMR spectroscopy and computational methods. NMR studies revealed that sugar attachment affected the conformational equilibrium of the peptide backbone near the glycosylated Thr residues. The clustering of the low-energy conformations for nonglycosylated and glycosylated counterparts within the VTSA, DTR, and GSTA fragments (including all sites of potential glycosylation catalyzed by GalNAc-T1, -T2, and -T4 transferases) showed that the glycosylated peptides display distinct structural propensities that may explain, in part, the differences in substrate specificities exhibited by these polypeptide GalNAc-transferases.